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1 , , , 2 ,
2 , , , \leq
(Kemp[K68], Dacey[D72], [Ta84]). \leq
, , Edgeworth ]
$*$ Stirling
([Ta84]). , [Ta84] Edgeworth
, ([HAOO]). ,
, . , [JKK92], $[\mathrm{S}\mathrm{O}94],$ $[\mathrm{M}73]$ ,
[SS81], [H83] .
2.
[Ta84] . , $X$
$px(x):=P \{X=x\}=K\frac{\prod_{j_{-}^{-}1}^{m}c_{j}(x)\prod_{j_{-}^{-}1}^{n}\overline{d}_{j}[x]}{x!\prod_{j=1}^{k}a_{j}(x)\prod_{j=1}^{l}\overline{b}_{j}[x]}\theta^{x}$ (2.1)
(generalized hypergeometric distribution) $\mathrm{A}$ . ,
$aj,$ $b_{j},$ $\mathrm{C}j,$ $d_{j}$ , $\theta>0,$ $K$ , $a(x)=\Gamma(a+x)/\Gamma(a),$
$\overline{b}[x]=\Gamma(b)/\Gamma(b-x)$
. , $M:= \min\{b_{1}, \ldots, b_{l}, d_{1}, \ldots, d_{n}\}>0$ , $x=0,1,$ $\ldots$ , $M$ .
, $\mathrm{a}=(a_{1}, \ldots, a_{k}),$ $\mathrm{b}=(b_{1}, \ldots, b_{l}),$ $\mathrm{c}=(c_{1}, \ldots, c_{m}),$ $\mathrm{d}=(d_{1}, \ldots, d_{n})$ .
$GHG(k, l, m, n;\mathrm{a}, \mathrm{b}, \mathrm{c}, \mathrm{d})$






$j$ , $a_{j},$ $b_{j},$ $cj,$ $d_{j}$ Edgeworth [Ta84]




, $a_{j}$ $=\alpha_{j}N+1,$ $b_{j}=\beta_{j}N+1,$ $c_{j}=\gamma_{j}N+1,$ $d_{j}=\delta_{j}N+1$ ,
$\alpha j>0,$ $\beta_{j}>0,$ $\gamma_{j}>0,$ $\delta_{j}>0$ . , $\alpha_{0}:=0$ , $a0:=1$ . ,
$\theta=\theta_{0}N^{k+l+1-m-n}(\theta_{0}>0)$ , $Narrow\infty$ (2.1) . , Stirling
$\log\Gamma(x+1)=\log\sqrt{2\pi}+(x+\frac{1}{2})\log x-x+\frac{1}{12x}+O(\frac{1}{x^{3}})$ (3.1)
. , $px(x)$ $x_{0}$ $=N\mu+O(N)$ . , $px(x_{0}$
$1)/px(x_{0})\approx 1$ , $\mu$
$\frac{\prod_{j=1}^{m}(\gamma_{j}+\mu)\prod_{j=1}^{n}(\delta_{j}-\mu)}{\prod_{j=0}^{k}(\alpha_{j}+\mu)\prod_{j=1}^{l}(\beta_{j}-\mu)}\theta_{0}=1$ (3.2)
. , (3.2) $\mu(>0)$ , $\mu$
. , (3.2) . , $z:=(x-N\mu)/\sqrt{N}$
$\log p\mathrm{x}(x)=\log K-\sum_{j=0}^{k}\log\Gamma(a_{j}+x)+\sum_{j=1}^{l}\log\Gamma(b_{j}-x)$
$+ \sum\log\Gamma(c_{j}+x)-\sum\log\Gamma(d_{j}-x)+x\log\theta mn$ (3.3)
$j=1$ $j=1$














. , z=( $N\mu$ ) $/\sqrt{N}$ ,
$A_{i}= \sum_{j=0}^{k}\frac{1}{(\alpha_{j}+\mu)^{i}}+\sum_{j=1}^{l}\frac{1}{(\beta_{j}-\mu)^{i}}-\sum_{j=1}^{m}\frac{1}{(\gamma_{j}+\mu)^{i}}-\sum_{j=1}^{n}\frac{1}{(\delta_{j}-\mu)^{i}}$ $(i=1,2)$ ,
$B_{i}= \sum_{j=0}^{k}\frac{1}{(\alpha_{j}+\mu)^{i}}-\sum_{j=1}^{l}\frac{1}{(\beta_{j}-\mu)^{i}}-\sum_{j=1}^{m}\frac{1}{(\gamma_{j}+\mu)^{i}}+\sum_{j=1}^{n}\frac{1}{(\delta_{j}-\mu)^{i}}$ $(i=1,2,3)$














. , $w=(x-N\mu-C)/\sqrt{N}$ . , (3.6) $K$
$\sum_{w}\frac{1}{\sqrt{N}}f_{N}(w)=\int_{-\infty}^{\infty}f_{N}(w)dw+o(\frac{1}{N})$ (3.8)
,












, $P\{X\leq x\}$ [Ta84] .
, $W=(X-N\mu-C)/\sqrt{N}$ . , $Hj$ $j$
$\int e^{itwj\frac{w}{2\sigma}}w\frac{1}{\sqrt{2\pi}\sigma}e^{-_{7}^{2}}dw=(i\sigma)^{j}H_{j}(\sigma t)e^{-\frac{\sigma^{2}t^{2}}{2}}$















. , 5 $N^{-1}$ order .
, $P\{X\leq x\}$
$u= \frac{x-N\mu-C-(A_{2}(\sigma^{4}-\sigma^{2})-1)/2}{\sqrt{N}\sigma}$













2 Edgeworth (3.10), (3.11) (3.13)
.
1( ). $Po(\lambda)$ , (0, 0, 0, 0),
,
$px(x)= \frac{\lambda^{x}e^{-\lambda}}{x!}$ $(x=0,1,2, \ldots ; \lambda>0)$
. , $\theta=\lambda,$ $\theta_{0}=\lambda/N$ , (3.2) $\mu=N/\lambda$ .
$px(x)$ (3.10), (3.11) Edgeworth ,
(3.13) (3.10) Edgeworth
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2(2 ). 2 $B(n,p)$ , (0, 0, 0, 1) ,
$px(x)=(\begin{array}{l}nx\end{array})p^{x}q^{n-x}$ $(x=0,1, \ldots, n;0<p<1, q=1-p)$
. , $d=n+1,$ $\theta=\theta_{0}=p/q$
$p \mathrm{x}(x)=K\frac{\overline{d}[x]}{x!}\theta^{x}$
. , $K$ . (3.2) , $\delta=n/N$
$\frac{\delta-\mu}{\mu}\cdot\frac{p}{q}=1$
, $\mu=\delta p$ . $px(x)$ (3.10),
(3.11) Edgeworth , (3.13) (3.10)
Edgeworth ( 421, 422 ). ,
(3.10) (3.11) Edgeworth . ,
(3.13) .
79
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4222 $B(20,0.5)$ $P\{X\leq x\}$
80
3( 2 ). 2 $NB(n, p)$ , (0, 0, 1, 0)
,
$p_{X}(x)=(\begin{array}{ll}x+n -1x \end{array})p^{x}q^{n-x}$ $(x=0,1, \ldots, n;0<p<1, q=1-p)$
. , $c=n,$ $\theta=\theta_{0}=q$
$p_{X}(x)=K \frac{c(x)}{x!}\theta^{x}$
. , $K$ . , $\gamma=(n-1)/N$ , (3.2)
$\mu=\gamma q/p$ . $px(x)$ (3.10), (3.11) Edgeworth
, (3.13) (3.10)
Edgeworth ( 431, 432 ). ,
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4( ). $H(M, n, L)$ , (1, 0, 0, 2), $\theta=1$
,
$px(x)=(\begin{array}{l}Mx\end{array})(\begin{array}{l}L-Mn-x\end{array})/(\begin{array}{l}Ln\end{array})$ $(x=0,1, \ldots, \min(n, M))$
. , $a=L-M-n+1,$ $d_{1}=M+1,$ $d_{2}=n+1$
$px(x)=K \frac{\prod_{j=1}^{2}\overline{d}_{j}[x]}{x!a(x)}$ .
. , $K$ . , $\alpha=(L-M-n)/N,$ $\delta_{1}=M/N,$ $\delta_{2}=n/N$
, (3.2)
$\frac{(\delta_{1}-\mu)(\delta_{2}-\mu)}{\mu(\alpha+\mu)}=1$,
, $\mu=\delta_{1}\delta_{2}/(\alpha+\delta_{1}+\delta_{2})$ . $px(x)$
(3.10), (3.11) Edgeworth , (3.13)
(3.10) Edgeworth ( 4.4.1, 4.4.2 ).
, (3.10) (3.11) Edgeworth
. , (3.13) .
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5( ). $NH(n, \Lambda I, L)$ , (0, 1, 1, 1), $\theta=1$
,
$p_{X}(x)= \frac{\Lambda f!(L-M)!(n+x-1)!(L-n-x)!}{L!(n-1)!x!(M-n)!(L-\Lambda I-x)!}$
$(x=0,1, \ldots, \min(L-n, L-M))$
. , $b=L-n+1,$ $c=n,$ $d=L-M+1$
$px(x)=K \frac{c(x)\overline{d}[x]}{x!\overline{b}[x]}$
. , $K$ . , $\beta=(L-n)/N,$ $\gamma=(n-1)/N,$ $\delta=(L-M)/N$
, (3.2)
$\frac{(\gamma+\mu)(\delta-\mu)}{\mu(\beta-\mu)}=1$
, $\mu=\gamma\delta/(\beta+\gamma-\delta)$ . $px(x)$
(3.10), (3.11) Edgeworth , (3.13)
(3.10) Edgeworth ( 451, 452 ).
, (3.10) (3.11) Edgeworth
. , (3.13) .
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6( ). , (i) (1, 0, 0, 2), $\theta\ovalbox{\tt\small REJECT} 15,2$ (ii)
(0, 1, 1, 1) $\theta\ovalbox{\tt\small REJECT} 2$ . (i) ,
$px(x)=K \frac{\prod_{j=1}^{2}\overline{d}_{j}[x]}{x!a(x)}\theta^{x}$ $(x=0,1, \ldots, \min\{d_{1}, d_{2}\})$ ,
. , $K$ . , (3.2)
$\frac{(\delta_{1}-\mu)(\delta_{2}-\mu)}{\mu(\alpha-\mu)}\theta_{0}=1$
$\mu$ . , (ii) $\mu$ . $px(x)$
(3.10), (3.11) Edgeworth , (3.13)
(3.10) Edgeworth ( 461\sim
466 ). , (3.10) (3.11) Edgeworth
. , (3.13) .
461 (1, 0, 0, 2), $\theta=1.5$ $(a, b, c, d_{1}, d_{2})=(11,0,0,31,21)$
86
462 (1, 0, 0, 2), $\theta\ovalbox{\tt\small REJECT} 15$ $(a, b\ovalbox{\tt\small REJECT}, d,, d_{2})\ovalbox{\tt\small REJECT}(\ovalbox{\tt\small REJECT},$ $0,0,31,2\mathfrak{y}\not\subset$
$P\{X\ovalbox{\tt\small REJECT} x\}$
463 (1, 0, 0, 2), $\theta=2$ $(a, b, c, d_{1}, d_{2})=(11,0,0,31,21)$
87
464 (1, 0, 0, 2), $\theta\ovalbox{\tt\small REJECT} 2$ $(a, b\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}, d_{2})\ovalbox{\tt\small REJECT}(\ovalbox{\tt\small REJECT},$ $0,0,31,2\mathfrak{y}$
$P\{X\ovalbox{\tt\small REJECT} x\}$
465 (0, 1, 1, 1), $\theta=2$ $(a, b, c, d)=(0,47,9,21)$
88
466 (0, 1, 1, 1), $\theta=2$ $(a, b, c, d)=(0,47,9,21)$
$P\{X\leq x\}$
, (3.10) , [Ta84] (3.11) Edgeworth
, (3.11) .
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